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(54) NONAQUEOUS ELECTROLYTIC SOLUTION AND LITHIUM SECONDARY BATTERY 
USING IT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a lithium 
secondary battery having excellent battery 
characteristics such as a cycle characteristic, electric 
capacity and a shelf life characteristic of the battery and 
having good wettability. 

SOLUTION: This lithium secondary battery is 
characterized in that in an electrolytic solution prepared 
by dissolving an electrolyte in a nonaqueous solvent, at 
least one kind out of alkyne derivatives expressed by 
following general formula (I) is contained in the 
electrolytic solution. In the formula, R1 , R2 and R3 are 
each independently a 1-1 2C alky! group, a 3-60 
cycloalkyi group, a 6-120 aryl group, a 7-120 aralkyi 
group or a hydrogen atom. R2 and R3 may form 3-60 
cycloalkyle group by being mutually bonded. Here, (n) is 
an integer of 1 or 2. In the formula, X is a sulfoxide 
group, a sulfo group or an oxalyl group, Y is a 1-120 
alkyi group, alkenyl group or alkynyl group, a 3-60 
cycloalkyi group, a 6-120 aryl group or a 7-120 aralkyi 
group. 
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(0 0 2) (Dmmm (doo^) js^o. 33 

5~0. 340nm (-Tyy^-^) T-feSHf&M^^^ 
^— 7jfy-=?— (EPDM) . Ti^V T h9 7/l^:toaL=^ly 

(PTFE) , #y ^j/'fbt'^yT'i^ (PVDF) , 
:^f-V'i^}i-:/^'J:x.^^<r>^^'^^ (sbr) . r^' y a 
~V^))\'k-:f9i^:^>(r>^%.^^ (nbr) , */u>K=¥ 
-V^-f-zHr/un-x"; (CMC) Jfeifroi^Jt^Jirili^UT 

[0 0 2 61 ^)'f-'f?j>'-tcm,^<nm'&\m\z.w&^ix^ 
5r^-r5="r>-s«?&^'Ky-^-m, n-zw 

*>, -fe/^u— L.T«4i*P<DsKy:i-U7-Ci^©«#?L 
10 0 2 71 

Sr*«c«jJJ:lftMi--5. SO 
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[«<Si«<Oflili) PC/DMC (^ffliit) =3/7(D^ 
TkSfilSrSISiU. ;i*HciL i PF.S:lM«>«aic/^5 

m^t\.X'y (2-7'ci t'=:/u) -!^yu7r-r N [— 
(I) -f. R' =R' = R'=7K^J®^. X=;^/WJ^drv' 
KS, Y=2-7'ntr=:yi.S, n = l3 
TO. 5 fiS% tfi^X-b J-*DxJto 
[0 0 2 81 [y ^^'A-iS)i:®?ife<o{tSa*3j:o?m?&i|ttt 
<oj9J3t] LiCoO, (jE1SfS!fe)K) Sr8 0mfi%, T 
-fe^Ui^y^s'^' (3l«?fiJ) Sri 0*4%, mv-^r-yit 
f=iyv'>' (iist«?[ij) Sr 1 Ofifl:%<D«iJ^t??S-g-L, :i 
*V(cl-^^/u— 2-l:''ay Ki^Sr^PxT;^^ y — ^/tlC 

ff^J^U-CIE«Sr^tB!Ufc. AiSM^ (:a«S«)®) Sr 

9osft%. j^y 7.>''ft:tf:=:y7'^ (iig«^j) Sriom 
sroWSfj-g-f iS-g- ;i ix(j: 1 - p< 2 - f n y k 

V\ ±IEro«^jKSraAb-C=>-f (E€g2 0m 

ff$3. 2mm) Srf^SJUfco r ro=i-r vmffiSrffl 
V>r, ^fi (2 0^:) T. 0. 8mA(03e^gKr-4 . 2 
VST^SUyt^. SSI-Jlh®ffi4. 2Vi:LT^®ffiTI- 
-&f^5^r^^®Lyho JSiclco. 8mAcO^®SicT. ii*l-it 
«IE2. 7V*-Cifemu, ;iro^iSc«Sri|j|!?iSbfc, $3 
^SScm^ati. IM L i PF. + PC/EC/DEC 
(^4it) = 5/2 5/7 0 SrS^jgi: LTfflVNfc^-g- 
(W:t;5«?y2) i:W:liEL-C^ro+i*|-^»i: LT^WL, 
O. 9 8-C*)ofc, 5 01^W^'/^^<offl:?l&i|#^4Sr^a93tL 

0 0%i: LytttroJfeSS 

[0 0 2 91 5IJS«»J 2 

i;' (2--7'citf-/u) ^ivvt^ v^%Mm^n\^x^ 

^fittO. 9 7-Cfc<9. 5 0-!f'<^'/W^<^®m;|t1±SraiJ 

^ Lfc i: w ^, Wimmmmm-i. 90. 7 %-e*>o 

[00 3 01 %WSIi 3 

(2-7'nf=/U) "^tVVr-i hS:«^JKiC*fLT5 

^fittO. 9 6t?*)i9, 5 Of-'f ^'/P^cD®?&'t#ttSrJBll 
»®SSili}^^l49 O. 
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10 0 3 11 ^mm4 

-h [-IRS: (I) 'p. R' =R' = R'=>!k^ll^, Y 

=p<^/i'S. n = i) ^mmmi:in\^x 2m&%mmL 

7-Cfc»), 5 01^W^'y^«roa^&iRf^4Srill!£Ufc^:r 

5, ;8c®^ffliStl^^Ji 8 9 . 8%-eS)o^t. syt. i&m 

1 iz^-i-, 10 
[0032] 5 

h t-«8^ (I) "f. R' =R'=R'=*^J®T-, X = 
3t-=¥-!Fy/wS, Y=2-:5^nf=/uS, n=l] 

mSfi<^tB*f^fl:tt 0 . 97 -Cfc t) , 5 O f'-f ^ /w^o 
Ufc i: C 5. *Jc«^SiHlit^»* 9 0.2 

ffiwf^S^fe#io J; 05®?&#14Sr« 1 li^i". 20 
[0 0 3 3] itl^m 1 

PC/DMC (^fiJt) =3/7ro0^7K^jKSrWi!tU. 

[00 34] mmm e 

PC/EC/DEC (^*Jt) =5/2 5/7 0 05^* 30 

mm^mux^. rttt;iL i pf. ^iMo^gstc^'iSi; 

Pf^ti^Xi^ (1 2-7^0 tf=./l^) •t^/^7T'1' 
h [-/ftiC (1)4'. R'=*3gl^^, R'=p<^>'US. 

-2-7'D n = l] ^®»f^(Cl*f LT2a4 

5, tDSBSfe^^ftli. IM LiPF. + PC/EC/ 
DEC (^fiJt) =5/2 5/7 OSr««jSi: U-Cffll^ 40 

^^t1g^m2) kitigi\.x^<o^Mm&tvxnm 

1. 0 2T-*>ofc, 5 01^-f ;{'/U«<Dtt?a#ttS:jai 

msfi«sit^ii9 2. 2%-x?foofc„ =''i*>'«i?&o(^ii8 
[003 5] mmm 7 

r/u^:^m^fi^tLX;i^/i- 2 -T'a ifn/^-!^/^7r 
'T h C-^iCd) R' =R'=R'=7K^m^, X 
= :^/U:^siC'>\fm. Y = ;»t^/wa. n=l] 
*rUT2SS%{efflLfcia!6»«:|liSfi«J6 irlSJfiUcaw-:^ 50 
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fi(ota>fj^fflJ* 1 . 0 2-cfc9, 5 o-t^ i^/u'^(omi& 

i|#ttSrjBl3fe Lfc i: r ^, »«^fiilS«f^J4 91. 8 %r- 
[0 0 3 6] ||JS«SJ 8 

r/v^iymMi^t\^X'J (1 -^'?-/w-2-:^nf= 
/w) ;*-^ifu— h C-UaiS; (I) tf>, R'=*^l^^, 
r«=^<3^/pS^ R'=7k^ll^^. x=3»-^f-!f y/wa, y 

= 1 -^'?"/U-2-7'nf-/l'S, n=l] 
*fLT2affl:%ffifflbfc«*>«:3llfi096 ti^eitra^ :^ 

fi<otB*r^ai* 1.02 xh K>. 5 0 ^ /w^romm 

#t4S:fia;e Lfc i: r iSca^S«6i$^f4 9 1. 9 %-c 

[0 0 3 7] ^Ifi^J 9 
T/W*:^K^ftci: LT^tf^/W 2-7"nlf=/l';i-dflFU' 
[-fiS:^ (I) tf. R'=R'=R'=7KMII1^, X 

=;^-=¥-tPy/i'S, Y = >^/i'S. n = l) Sr®<»JKl;i*f 

(Offi*l-^»{il. OST-fct), 5 Of--Y;?/l'^rofl:}m# 

ttSrffliJfe Lfc t :i Sfem^ftiPl^^tt 9 1. 1 %r'*> 
Si!^fe«=*J J: V^?fe#i4SrS 1 \zfp-ro 

[0 0 3 8] -mmm 1 0 

Mgi^KirLr. L i CoO, {C<^X.TL iMnjO, 
Sr^fflL. T/^^^iymmWtVXi^ (2-7'D t'=/i') 
i^/w^ r h 2 »S%1£ffl Ufcfsaw**Jfi0!l 6 i: P]« 

^Llfci: -^5. ^J]^i*®^*roffi*f^ft»iO. 8 3-C*> 
I?. 5 0■!^^'^?>'^^(Dm?&^RF^±^ffllJ^L,fc<t:l^, ^it« 
?SEfi:il««F^li 9 3 . i%T?Ss>ofc. a'f :^m»wf^SS!* 

[0 0 3 9] mmm 1 1 

lEmiB^KtLX^ L i CoO, fcn;tTL i Co,.,N 
i...O. SrtefflL, T/W^VSI^flti: LTi? (2-::^a 

tc\3ii)^i-xmmm6 tmm\cmmtA^mm\^x =^4 ^^mm 
*a*|-^fitt 1 . 1 9 T?*> u , 5 0 /w«o®?ib#i4 

SrffllJ^ Lfc t d :»c®^ffl:*i}^^(i 9 0. 5 %-f fco 
•to 

[004 0] mMm 1 2 

T/l-^^mmi^tLXi^ (2-P^nhr^/U) i^yl^^ 

6 1 J^mizmmmimm ut => i^sffitf^iK mm 
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0 2 5 0f--Yi!'/u^(O«?&!RpttS:ill^Ufci:C 

[004 1] ttmm 2 

PC/EC/DEC (^ftit) =5/2 5/7 0O^/!K 
»«ES:Si<B!ib. cittfciL i PF. Sri MrofiSf::/*^, J: 
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0. 97 
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IM LiPFo 
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Ag 
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IM LiPFg 
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92.2 


7 


LiCoOs 
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IM LiPFo 
PC/EC/DEC=5/25/70 


1. 02 
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LiCoOs 


A£ 
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IM LiPFo 
PC/EC/DEC=5/25/70 


1.02 


91.9 
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LiCoOs 
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IM LiPFe 

PC/EC/DEC=5/25/70 


1. 03 


91. 1 
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LiUn204 
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IM LiPFe 
PC/EC/DEC=5/25/70 
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93.1 
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LiCoo.2 
Nio,^ 


Ai6 
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IM LiPFg 

PC/EC/DEC=5/25/70 


1. 19 


90.5 
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LiCoO^ 




v(2-::fpif^iu)i^iu 
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IM LiPFe 
PC/EC/DEC=5/25/70 
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